P
atients with diabetic ketoacidosis (DKA) are often managed in the emergency department before hospital admission. DKA hospitalizations comprise a significant portion of health care costs for diabetes (1) . Although mortality for DKA has fallen, it remains an important cause of diabetes-associated death, especially among younger patients with diabetes (2) . Prior analyses of DKA have been single-center intensive care unit (ICU) studies or based on hospital discharges (3) (4) (5) . Patients may, however, be treated in the emergency department and then admitted to a non-ICU setting or discharged; the frequency of these practices is not known. We sought to describe the epidemiology of emergency department visits with DKA.
RESEARCH DESIGN AND
METHODS -We analyzed the emergency department component of the 1993-2003 U.S. National Hospital Ambulatory Medical Care Survey (NHAMCS). Our institutional review board waived review of this analysis. Methodological details are described elsewhere (6 -8) . Briefly, NHAMCS uses a four-stage sampling strategy covering geographic primary sampling units, hospitals within primary sampling units, emergency departments within hospitals, and patients within emergency departments. Hospitals were stratified by region, presence of emergency department, ownership type, and size. Within each stratum, hospitals were selected with a probability proportional to the number of emergency department visits. Data were collected during randomly assigned 4-week periods. Data forms include demographic information, emergency department disposition (i.e., admission, transfer, and discharge), and up to three ICD-9 discharge diagnoses. For the present analysis, we identified DKA visits based on ICD-9 code 250.1x, the unique code for DKA, in any of the diagnosis fields. This methodology has been utilized in prior Centers for Disease Control (CDC) analyses (3, 9) .
We used Stata 9.0 software (StatCorp, College Station, TX) to determine nationally representative estimates and 95% CIs using assigned patient weights, which adjust for selection probability. Where the relative SE was Ͼ30% or estimates were based on Ͻ30 cases, data are reported only as the number of observations. We calculated rates based on U.S. Census Bureau, CDC, and NHAMCS data.
RESULTS
Between 1993 and 2003, DKA accounted for ϳ753,000 visits (95% CI 610,000 -895,000) or an average 68,000 visits/year. Table 1 shows patient and hospital characteristics of emergency department visits with DKA. Most DKA visits were evenly distributed among patients aged 10 -50 years. The large majority of DKA patients (87% [95% CI 81-92]) were admitted, with most admissions to a non-ICU setting. DKA visit rates per 10,000 U.S. population were higher for black than white patients. Rates per 10,000 U.S. population and per 10,000 emergency department visits were otherwise similar across all demographic factors.
The rate of emergency department visits for DKA per 10,000 U.S. population with diabetes was 64 (95% CI 52-76 CONCLUSIONS -We report the first national emergency departmentbased epidemiological study of DKA visits. Between 1993 and 2003, we found an increasing number of visits over time, but the rate remained relatively unchanged, suggesting that increased prevalence of diabetes accounts for the growth in DKA visits. The more recent estimate of 69 emergency department visits per 10,000 U.S. population with diabetes is lower than the CDC-reported rate of 84 hospital discharges for DKA during the same time period (3). Additionally, CDC data suggest a decrease in the rate of hospital discharges for DKA from 106 to 84 per 10,000 U.S. population with diabetes. These trends suggest an increased utilization of the emergency department in DKA management, a decreased incidence of DKA during hospital admission, or fewer "direct admissions" for DKA (bypassing the emergency department). The relative importance of these explanations requires further study.
Nevertheless, given its role at the front line of the acute health care system, the emergency department provides a unique perspective on DKA epidemiology. For example, we found that most emergency department visits for DKA led to hospital admission, with one in four to an ICU setting. This suggests that many DKA visits are sufficiently controlled during the emergency department visit to obviate a critical care admission, but clearly, emergency department visits for DKA require significant resource utilization. Future studies might focus on differences in clinical outcomes in the different disposition groups and cost analyses.
We found no significant difference in the rate of DKA per 10,000 emergency department visits by sex, race, ethnicity, or insurance status. We did, however, note a trend toward increased DKA visits among the overall and population with diabetes among blacks. The trend may be due, in part, to racial disparity or ketosisprone type 2 diabetes in black patients (10) . This finding will require continued surveillance.
Because the NHAMCS lacks identifiers, the data pertain to emergency department visits, not individual patients. Also, the NHAMCS data only contain information about actions during the emergency department visit, exclusive of prior events. Low sample size for a few subgroups precluded some comparisons. However, this combined database provides important information on outcomes that are known to be collected with accuracy. In summary, we report the first national emergency department-based epidemiological study of DKA visits. The study provides excellent background data for future studies on resource utilization and for emergency department-based clinical trials. The emergency department provides a venue that offers a distinct and important perspective on diabetes and diabetes-related complications.
